Abstract: Science, Technology & Innovation Policy (STIP) is an important policy instrument particularly in the developing countries. India also has recognized the role of science, technology and innovation in development as early as 1958 but still trails behind its peer Brazil, China and the Asian tiger Singapore. Considering strong correlation between research and development investment and growth based on existing studies, this paper brings forth the present situation of India in investment and its influence on the performance of the economy vis-à-vis the three countries. This paper studies the STIP 2013 in detail and reports the contribution of the Department of Science and Technology in India. The main conclusion of this paper is the recommendation for incorporation of "entrepreneurship" in STIP based on global best practices, which can be achieved by government's involvement as a venture capitalist to seed and support innovations, increasing transparency and incorporating entrepreneurial curriculum.
Introduction
Economic development theories identify scientific innovation, research and development as promising factor of economic growth. Historically economists and policy advisors have undertaken numerous researches to establish the relationship between science and technology (S&T) and economic growth. Works of Romer (1986) and Lucas (1988) are the examples of these researches in the past. They have brought forward the hypothesis that the advancement in S&T will be most important promoting factor to achieve economic growth and social development. In the next paragraph, we have done a similar analysis based on data on Singapore. Table 1 shows the correlation matrix for GDP per capita, and S&T indicators of Singapore between 1996 and 2012. The S&T indicators used are number of researchers, number of journal publications and research and development (R&D) expenditure as percent of GDP. These indicators serve as suitable proxies for measuring S&T (Zhang et al., 2012) . Based on Pearson's r correlation rule, we observe that number of researchers and publications of journals is very strongly positively related with R&D expenditure and so is the GDP per capita with number of researchers and publications of journals. We also observe that the GDP per capita is strongly positively related with R&D expenditure.
These positive correlations indicate a possibility that increased R&D investment increases the performance of S&T indicators, which in turn boosts the economy. Similarly, the increased performance of S&T indicators and better economic conditions can again increase R&D as a feedback effect. Thus, S&T promotes economic performance of a country and the economic performance further boosts scientific innovation.
Indeed research by Zhang et al. (2012) proved a long-term equilibrium relationship between scientific innovation and economic growth for Beijing using a Vector Autoregressive Model on indicators for S&T outputs and GDP. He argues that this presence of an interactivity means that scientific innovation promotes economic growth and economic growth boosts the scientific innovation. Similar study in Spain by Sanchez-Sellero et al (2015) show that R&D activities (especially external R&D activities) improve the productivity of Spanish manufacturing firms as empirical evidence towards importance of investment in science technology and innovation (STI). Such understandings have created a wave of STIP across the developed and developing countries. For example, India has declared 2010-20 as a Decade of Innovations during which it targets to raise R&D expenditures to 2.0 percent of GDP (indefinite) by enhancing private sector participation and to position India among the top five global scientific powers while giving priorities to biotechnology, pharmaceuticals, space, nuclear, defence, ICT (software), environment and energy sectors (STIP, 2013) .
Similarly Brazil and China has implemented a policy for promotion of science (OECD, 2015) . Brazil aims to raise financial resources for innovation, by raising R&D national total expenditure to 1.8 percent of GDP and firms R&D expenditure to 0.9 percent of GDP by 2014. It also aims to increase the number of innovative firms from 41243 in 2008 to 65000 in 2014 and to increase the number of firms that conduct continuous R&D from 3425 in 2008 to 5000 in 2014 by expanding and strengthening infrastructure for S&T research and by increasing the support to human resources capacity building in strategic fields, especially the engineering sciences. China plans to increase R&D investment to 2.5 percent of GDP by 2020; and place China in the world top five positions in patenting and international citations.
While STIPs are implemented differently in each country, it is a big contributor in economic growth and more refinement is required to STIP. This paper is an attempt to study the performance of India economic growth, STI investment and improvements in health in comparison to its peer Brazil and China and one of the Asian tiger Singapore. Among India, China and Brazil, Brazil has specified targeted action plans in its policy documents. All of the three nations focus to place themselves highly in terms of scientific capabilities. China has the highest target for investment in R&D. India has defined broader objectives in its STIP; more specifications are required to meet its objectives.
Similar studies on STIP evaluation exist in the literature. These papers discusses aspects on intention of creation of a national innovation system (NIS) (Dayasindhu et al. 2005) ; competitive pressure as a source to private sector R&D (Salami et al 2012) ; NIS as an important determinant of economic performance (Reddy 1997 ); India's stand as country with high number of science-intensive sectors (Ratchford et al. 2008 ); India's central position for multinational companies R&D investment (Salami et al 2012) and India's failure in turning its research in profitable venture (Rongping et al. 2008 ). We draw information on these studies in this paper and bring a recommendation to the policy makers that entrepreneurship should be considered as the main focus in the future policy making both in terms of government's role as a venture capital to seed and promote innovation in some predefined fields and in terms of capabilities enhancement of research staffs. The paper also highlights the fact that India's performance in entrepreneurial space indicates a requirement of government intervention to boost entrepreneurial activities.
The paper also outlines the most important aspect of the STIP in India and tracks the progress made by the Department of Science and Technology through its scheme. This section draws attention of the policy makers towards analysis of what can be a "good" investment to utilize the full capabilities of the economy. This section also discusses the rising issue on how can private sector take the onus of R&D investment. India's STIP 2013 targets to increase the Indian R&D investment from 0.8 percent to 2 percent and specifies an increase in private sector contribution as its main strategy in order to achieve its target. The paper dwells on the fact that there might be a stark contrast in the industry sector between the government and private. An affirmative statement in this regard cannot be made mainly because of lack of sufficient data. In addition the paper also brings forth the necessity of transparency in R&D investment by all the stakeholders to identify the areas with highest need and greatest potential and to allow an effect policy dialogue between government and industry. Last but not the least, the paper brings to the attention of the policy makers that performance on productivity is an indication on untapped potential and as a future opportunity for the policy makers. It is our belief that entrepreneurship as a key aspect in STIP can reinforce consistent efforts in strengthening science, technology and innovation thereby helps to reach to the untapped potential.
India: a comparative standing
This section discusses the progress of the four economies -Brazil, China, India and Singapore. While China and Brazil are comparable to India because of the size of it economies and area, Singapore is the Asian pioneer in implementing successfully science and technology as a tool to foster growth and development.
Indeed in all of these economies, a lot of policies have been adopted to fasten the catch up process and among these a great share is attributed to the progress in science and technology. This section, thus, first discusses the trajectories of R&D investment of the four economies and then brings forth a comparative study on GDP growth (GDP per capita) and developments in health (fertility, mortality and life expectancies). Together with this productivity of the economy (total factor productivity and labour factor productivity) is also considered as a by-product of progress in R&D. The paper discusses the concept of productivity improvement in later section of the paper.
a. Expenditure on R&D of India vis. à vis. Brazil, China, and Singapore
We carry out an analysis on the R&D expenditure as a percent of GDP 1 (Figure 1 ) for the four countries over the horizon 1996 and 2013. Analysis shows that the expenditure on R&D is highest for China, followed by Brazil, Singapore and India in the mentioned order. With a yearly-average R&D expenditure per capita of US$ 359.7, Singapore has the highest expenditure per person. This is followed by Brazil with a yearly-average expenditure per person of US$ 69.9, China with a yearly-average expenditure per person of US$ 44.4. India stands last among the four countries with a yearly-average expenditure per person of mere US$ 5.8. As the difference in the yearly-average
(1) Data on R&D expenditure is not available prior to 1996. Also for Brazil data is not available between 1996 and 2000 both years inclusive.
expenditure is very sharp for India and rest of the three countries, we try to change the scale of analysis from R&D expenditure per capita to R&D expenditure per student enrolled in tertiary education.
2
Considering the gross enrolment ratio in tertiary education (IS-CED 5 and 6 3 ) for the year 2011, the population between age group 15 to 64 years and R&D investment in 2011 4 for India, we estimated the number of people potentially enrolled in the tertiary education. We find that India has spent approximately US$ 81, which is still way less than one-fourth of the R&D investment per capita by Singapore. We admit that the estimate of the R&D investment per unit student in tertiary education may be less than actual figures because the calculation relies on the percentage of population between 15 to 64 years age group and not on the percentage of the total population of the five-year age group following on from secondary school leaving as mentioned in World Bank data source; however the main point of this estimate is primarily to provide an interpretation that even if the total R&D investment per capita is adjusted for the actual number of people with potential to enter into research studies 5 , India might be able to barely match the actual investment made by Singapore per unit of its total population.
The expenditure as a percent of GDP has increased in the period of observation in cumulative terms, however there is no specific trend in the growth rate pattern. This means that while most years have seen an increase in the percent expenditure there are years where the expenditure has declined for at least a few of these countries under discussion. The cumulative annual growth rate between 2001 and 2011 both years included for Brazil is 1.58 percent, for China is 1.71 percent, India is 0.73 percent and Singapore is 6.67 percent. In comparison when R&D expenditure increased for India by 1 folds, Brazil increased their expenditure in R&D by 2.16 folds, China by 2.33 folds whereas Singapore by 9.12 folds.
(2) We do this analysis in order to take in account India's high population. Similar analysis on the rest of the country is not done to prevent loss of focus of the paper. On studying the GDP per capita of these countries (Figure 2 a) we find that Singapore is at the top for all the years between 1970 and 2013 (both years inclusive); followed by Brazil. China and India both started very closely, however China gradually picked up and grew far above that of India's GDP. GDP per capita has been on a rise for all these economies. Singapore and Brazil have surpassed India about 5 decades ago, while China surpassed India about 2.5 decades ago.
It is interesting to note that the Singapore and Brazil have surpassed GDP per capita of India despite a decreasing trend in the GDP growth rate for both countries (Figure 2 b c d e). At the same time, both China and India have shown an increasing trend in the GDP growth rate. Further analysis shows that a low GDP per capita is a characteristic of high population in both India and China, as both India and China have GDP higher than Singapore. Figure 2d shows that population of India is increasing steeper than China and is likely to surpass it soon. Given this scenario India needs to adopt strategies that both increases the GDP and decreases the population growth simultaneously. The fertility rate per women in Brazil is 1.8, China 1.6 and Singapore 1.2. Similarly, the mortality rate per thousand in Brazil is 13.7, China is 12.7 and Singapore 2.8 and the life expectancies at birth for Brazil is 73.8 years, China is 75.3 years and Singapore is 82.3 years, respectively accounting for a life expectancies which is 11%, 13% and 24% higher than that in India respectively. Clearly, a person born in Brazil, China and Singapore is more likely to see better health conditions than one born in India. A high population together with weaker surviving conditions of India compared to its peers brings the need for more innovative solution to improve the life of people and hence should be a focus for promoting R&D in this direction.
Science Policy of India and Schemes to promote R&D a. Sciences, Technology and Innovation Policy of India
STIP in India has been in existence for five decades; with its first mention in 1958 where the primary focus was on scientific research and it promotion-technology was expected to flow as a by-product of the science activities. This was followed by an adoption of Technology policy in 1983 with objectives to make India self-reliant and technologically capable. This was succeeded by a combined Science and Technology Policy in 2003, which emphasized the need for investment in R&D. The present STIP of India was introduced in 2013 as a necessary framework to integrate Science, Technology and Innovations; it outlines the major activities that have been undertaken in the field of science in India in last few decades.
STIP 2013 identifies science, technology and innovations as a key driver for development and has given central importance to STI enterprises for growth of India. It recognizes that very little has been done in India to give due importance to innovation as an instrument for policy. With an ambition to position India among top five global scientific powers by 2020, the Government of India (GoI) has declared the decade 2010-20 as the "Decade of Innovation" while enforcing the STIP 2013. An important aspect of the STIP 2013 is that, it promotes innovation in the select problems of society and also introduces the key features that will enable innovation to benefit all levels of the society. The detailed list of identified problems and key features of innovation as a policy tool as identified by the STIP 2013 is given A high population together with weaker surviving conditions of India compared to its peers brings the need of more innovative solution to improve the life of people and hence should be a focus for promoting R&D in this direction. STIP specifies some key objectives to improve the adoption of science and technology in India. These objectives are specified in Figure 4 . To meet these objectives STIP discusses many frontiers of immediate actions, however it does not clearly specify its course of actions. These frontier actions are as follows.
 To enable school science education reforms by improving teaching methods, science curricula, motivating science teachers and schemes for early attraction of talent to science.
 To devise new and flexible schemes to address the participation and mobility challenges of employed women scientists and technologists.
 To create multi-disciplinary (including humanities) inter-university research centres.
 To create high-cost global infrastructures in some fields through international consortia models. 
Mega Facilities for Basic Research
This facility extends grants for R&D across institutions. No specific budget or procedure is mentioned in the website.
Fund for Improvement of S&T Infrastructure in Universities & Higher Educational Institutions (FIST)
Same as above. However, they provide the support at three levels, which focuses on infrastructure building, quality of education and research enhancement. The budget limit varies between US$ 170 Thousands to US$ 1.7 Millions depending on their quality.
Sophisticated Analytical Instrument Facilities (SAIFs)
Similar to above. It is an infrastructure investment that has created 13 such centres across India. These centres also provide trainings and workshops to use such instruments.
Human Resource Development and Nurturing Young Talent / Swarnajayanti Fellowships
Under this scheme GoI has provided financial support to doctoral students in science, engineering and medicine in the form of a modest sum of US$ 5000 per person per year to an average 8 researchers per year from 1997 to 2012. This leads to a total of 95 students.
Women Scientists Programs
Women between age group of 30-50 years are provided three types of scholarship -for research in basic/ applied science, research in S&T and self-employment. This scheme gives preference to women with a break in career en Scientists Program are as follows. The total investment by the Department of Science and Technology in these above-mentioned programs cannot be estimated based on these information. This is mainly because of lack of availability of data for all the individual projects and the total contributions. However, as discussed before the above reported investments have played a great role in helping India pace up its economic growth. World Bank data reports that 10669 patent applications have been filled by residents in India by 2013 and approx. 160 researchers are involved in R&D per million people in India by 2010. These patents and researchers are a by-product of growth of S&T in India. In addition, technological parks have been established which are also successful in contributing their part towards creation of employment and trades across India (Vaidyanathan, 2007) . One of the bigger questions still remains that whether these investments are enough to meet the potential of the country. There is a need for policy makers to focus on analysing the requirement of the country.
c. STIP 2013 on private sector investment in R&D
The STIP 2013 has given special attention to the need for an increase in R&D investment from the private sector. This increase is recognized as the main tool to increase the overall R&D investment in India. The major actions proposed in the policy for immediate actions are provided in the Figure 6 . For this, the policy also calls for identification of around 10 sectors of high impact potential for directed STI intervention and deployment of requisite resources. The policy also aims to target twice the global trade in high technology products (from 8 percent) and the present technological intensity of these sectors (from 6-7 percent). To further advance this, STIP 2013 also recognizes role of Intellectual Property Rights (IPR). It proposes to put in place a regulatory and legal framework for sharing of IPRs between inventors and investors under which it proposes to modify the regulations for data access and sharing as also for creation and sharing of IPRs.
Very interestingly, STIP has also identified the need for supporting STI driven entrepreneurship with viable and highly scalable business models, which are also the main features of the Singaporean model of development (NRF, 2014) . However, a lot of research is to be done to identify the actual scenarios in the entrepreneurial domain in India and to make greater impact of these entrepreneurial space in the catch We observe that R&D investment has increased for both public and private sectors (Figure 7) . However, there is a clear and expected difference in industrial preference for investment by the government and private sector. The public sector spent 60 percent of the total fund in public and defence administration, 22 percent in agricultural allied areas, 15 percent in manufacturing and constructions and the remaining 2 percent in transport and communications. Private sector on the other hand invested 51 percent of the total fund in manufacturing and constructions, next 31 percent in transport and communication, 12 percent in public and defence administration, and the remaining 6 percent in agricultural and allied areas. Similarly we observe that the government is the main stakeholder in the agricultural and defence R&D whereas private sector is mainly concentrated in manufacturing and transport sector. Growth rates are fluctuating for both private and public sector investment across all industries.
The main take away from these data is that it is imperative that policy makers understand the priorities of private R&D and also the requirement of each company in the industry according to its scale. The paper discusses this issue in the Way Forward in the later sections.
Potential in productivity of India vis. à vis. China, and Singapore 6
Total factor productivity has been increasing for China, Singapore and India between the period 1970 and 2013 (Figure 8) . While there is a constant observed positive growth for China since 1990, Singapore has gone through negative growth (slow downs) in 5 years since 1990 but the intensity of such negative growth was small. India on the other hand has observed negative growth in three consecutive years from 1997 to 1999 and the decline was as high as 17.1 percent in 1998.
In 2013, China's total factor productivity was highest at 1.566, while India and Singapore were very close to each other in terms of total factor productivity (India was at 1.246 and Singapore at 1.141). Similar trends are observed in data on labour productivity. China surpassed the labour productivity of both Singapore and India about 1.5 decades ago. In 2013, while China's labour productivity was at 3.214, India and Singapore were 1.554 and 1.314 respectively. A higher productivity is a positive signal towards boosting the economy. Much can be done by India to match its peer in this regard and these data indicates a lot of good news for India. First, at present India's productivity is more than the Asian Tiger -Singapore, which is known world wide for its success in implementing steep catch-up. Second, the fact that the total factor productivity and labour productivity is high for China; India has a motivation to boost its productivity as one of the major contributors in increasing the rate of catch-up.
Entrepreneurial capabilities of India vis. à vis. China, and Singapore 7
To study the entrepreneurial capabilities of India we analyse the data on total early-stage entrepreneurial activity (TEA) by stages of economic development (percent of population aged 18-64) in 2013 and 2014 (Table 3). These stages involve nascent entrepreneurship rate, new business ownership rate, early-stage entrepreneurial activity, established business ownership rate and discontinuation of businesses rate and are provided by the Global Entrepreneurship Monitor (GEM). We find that India's stand is the lowest among all four countries with only a 15.82 percent of population aged 18-64 in TEA whereas Singapore has 22.63 percent, China has 41.3 and leading in the group is Brazil with a total score of 48.1. Stages wise as well India has the minimum percent in all the stages except for nascent entrepreneurship rate where it has second lowest percentage of adult population. This is a greater concern because India has shown a decline in total entrepreneurial activity by 50 percent between 2013 and 2014 when the other three countries have shown positive growth in total entrepreneurial capabilities (Singapore of 1 percent growth, Brazil of 5 percent growth and China of 13 percent growth). While it is arguable that a high total entrepreneurial activity does not necessarily indicates better economic performance as most of the entrepreneurial activity may come from a lack of job opportunities (a situation classified as "necessity driven" by GEM), however it is still a factor towards increasing the job opportunities in the economy and hence require attention of the policy makers. (Castells et al., 1994) , the Research Park Triangle in North Carolina (Link et al., 2003) and Cambridge in the UK (Koh et al., 2005) , are a few of those whose models are being incorporated by Kuwait (Sultan, 1998 ), Brazil (Cabral et al., 1998 , Russia (Kihlgren, 2003) , Taiwan (Lai et al., 2005 ) India (Vaidyanathan, 2007 , Israel (Rothschild et al., 2005) and China (Watkins-Mathys et al, 2007 and Ratinho et al., 2010) . Creation of Science Park is just one of the steps to target growth, as there is lack of clarity in regarding the performance of Science Parks (Phan et al., 2005) .
Source: Asian Productivity Organization (APO) (7) Data for factor and labor productivity is not available for Brazil. Most economies today place considerable emphasis on entrepreneurship leading to creation of private enterprises as a factor in development and growth of an economy and as a step from simple creation of Science Parks to sustenance of such parks. United Nations University (UNU) has also identified entrepreneurship as a key contributor in growth and employment creation and has highlighted that the impact of entrepreneurial activities will be huge and alike in all the economiesadvanced, emerging and least developed economies.
However UNU also brings forth that for realization of such an impact, role of the state is important (Naudé, 2011) . This is mainly because creation of enterprises requires appropriate skills and initial financial supports. A growing network of institutions called accelerators takes up appropriate skills trainings in entrepreneurial educations, mentoring and investment rapidly (Bliss et al., 2015) . Research has shown that successful accelerators can increase the rates of success in new enterprises by 10 to 15 percent. A dominant form of funding that existed in the market is venture capital funds. Research, as early as in 1990, has also shown that venture capital has about two shares in ever three scenarios where funds are raised from private sector sources by new ventures in technology-intensive business in a data sample of 284 technology-based firms founded in New England between 1975 and 1986 (Freear et al., 1990 ).
Governments such as those of USA and Singapore have channelled their investments in high entrepreneurial potential projects (Wessner, 2008 and NRF, 2014) as this is directly linked to creation of job and wealth (Ratinho et al., 2010) ; in other words, these governments have taken positions as venture capitalists to enhance states support to increase the chance of survival of new rising technology-based enterprises.
A Venture Capital fund is a medium between investors who seek private equity shares and new enterprises or small and medium size enterprises with strong potential of growth. These investments are characterized by high-risk-high-return opportunities and require expertise in risk assessment. There are different kinds of VC financing which are presented in the Table 4 . While each VC funding enterprise has its own methodology, each of VC enterprise disburses finance in multiple stages and finance is provided in subsequent stages after an analysis of the projects progress and efficient utilizations. VC work closely with managers of fund seeking firm and also hold decision powers through representation on their board of directors (VC, 2003) .
Table 4. Types of Venture Capital (VC) Funds

Types of VC funds Remarks Early Stage Financing
This has three sub-divisions seed financing, start up financing and first stage financing It is given to companies for the purpose of finishing the development of products and services.
Expansion Financing
This may be categorized into second-stage financing, bridge financing and third stage financing or mezzanine financing.
It is provided to a company to assist the company expands in a major way.
Acquisition or Buyout Financing
This is categorized into acquisition finance and management or leveraged buyout financing. It assists a company to acquire certain parts or an entire company.
Government officials are unlikely to have the expertise or resources to effectively monitor entrepreneurs. However it can always outsource a pool of venture capital investors on an ad-hoc basis and other advisory services to make use of its rich network of growing experts. A directional educational approach to strengthen the work force by incorporating the entrepreneurial aspects in the educational curriculum can be a step in this direction. Similar examples exist in the developed economies of USA and Singapore, GoI can also take initiatives in the same directions. In addition, India's TEA performance also indicates a requirement of government intervention to boost entrepreneurial activities.
Case of USA
With the objective to enhance technological innovation in new enterprise together with finding means to boost the economy, USA Federal government passed an act called Small Business Innovation Development Act and created a program called Small Business Innovation Research (SBIR) in 1982 (Wessner, 2008) . This program is funded by 11 federal agencies, which invest 2.5 percent of their extramural R&D budget each. The process of development of a program and its commencement is a multiple step process and is described below in Table  5 (Wessner, 2008) . The SBIR program grants the financing in three phases (Wessner, 2008) :
In the first phase the program grants as much as US$100,000 to undertake a feasibility study and a limited research study at the end of which the enterprise presents scientific idea for commercialization.
· Phase II:
In the second phase the grant value is increased to about US$750,000 to fund more extensive R&D to further develop the scientific and commercial promise of research ideas.
·Phase III: When this stage is reached the technology prototype is ready to enter the market space, thus companies do not receive any more SBIR grants and are required to obtain funds from private markets or capital markets. This phase may be difficult for new firms, however agencies have been put in place in support of the new firms.
Empirical analysis on impact of these SBIR programs shows that the mean employment increase and the sales increase were greater for SBIR awardees between 1985 and1995. Quantitatively, it was reported that employment increase by 56 percent and sales increased by 123 percent for the mean SBIR awardee (Lerner, 1996) .
Case of Singapore:
Singapore set up The National Research Foundation (NRF), as early as on 1 January 2006. NRF is the body responsible for policies, plans and strategies for R&D, innovation and enterprise (NRF, 2014) . NRF launched a National program called National Framework for Research, Innovation and Enterprise (NFIE) to grow innovation and entrepreneurship in Singapore. The main purpose of NFIE is to encourage universities and polytechnics incubate their research into commercial products for the market and assist entrepreneurs to set up technology-based companies. NFIE has rolled out number of grant schemes as support vehicles to achieve its target. These grants schemes are shown in the Figure  9 . Clearbridge BioMedics and the CardioLeaf ® FIT funded under TIS are two of its success stories. 
Framework for Government as Venture capitalist -key aspects to be focused
As noted earlier government officials might lack skills required for managing a venture fund, however it can always pool in experts in VC firms and other advisory services in the public private mode. Key aspects the government should focus on while entering into such ventures in India are as follows.
· Leveraging local scientific and research base: It is imperative that ventures are made in the direction of technological advancement. For this to happen, GoI has to devise a mechanism for identifying marketable research and evaluating the success potential of these existing and on-going research.
· Focusing on short-term investments with shorter turnaround time: An investment of efforts and money for technologies addressing the immediate problem in a sustainable fashion should be encouraged. Researchers and academics should be given incentives to work in the direction of immediate needs. · Collaborating national capabilities and international capabilities: Platforms should be prepared for association of national research centres and utilization of all the expertise in the area of incubatory technology. At the same time, networking with global platforms to foster research and global principles of business can give a higher thrust to newly incubated small business on the world platforms (Lerner, 2010) .
b. Understanding Indian private R&D level to identify sectors with needs
STIP 2013 has brought forward the requirement of increasing investment in R&D. As per the World Bank data from 2011 India invested Source: NRF, 2014 only 0.8 percent of GDP in R&D expenditure. STIP 2013 has targeted an increase in R&D expenditure to up to 2 percent of GDP (an increase by 150%) and has also indicated that major increase can be achieved by involvement of private sector involvement (STIP, 2013) .
In order to achieve this objective, it is imperative that actual R&D investment scenario of all the private players and the role of government investment in boosting the morale and confidence of these private players be understood completely. Encouraging private-sector innovation, making public research institutions more accountable and channelling more funds into the most promising R&D projects are considered important aspect of improving the status of science and technology in even the most advanced countries (Bremer, 2015) .
Further, an understanding of each sector's requirement from government intervention will be useful in designing policy instruments. A policy without this understanding is likely to be ineffective because researches have debated over the capabilities of government investment in particular industries in boosting the R&D investment from the private sector. The most important benefits enjoyed by industries through government investments are as follows (Lee, 2011) : · High (low) technological competence firms enjoy a smaller (greater) tech enhancing effect and greater crowding-out (complementarity) effect of public R&D support · Firms operating in industries with high tech opportunities or firms facing more intense market competition have more cost-reducing effect less (more) crowding-out (complementarity) effect of public R&D support · Small firms/ with lower sales growth have greater positive effect The above hypothesis is supported by data provided by World Bank survey -Institutional and Policy Priorities for Industrial Technology Development, in Canada, Japan, Korea, Taiwan, India and China. Similar studies have also been carried in different countries across the world. For example -a survey financed by the Spanish Ministry of Industry, the Survey on Firm Strategies (Encuesta Sobre Estrategias Empresariales). The survey contains information on firms' total annual R&D expenditures, which include the sum of internal and external R&D expenses and the imports of technology (payments for licenses and technical assistance). The data also involves information regarding public R&D funding in the form of subsidies that have contributed to the financing of firms' R&D activities (González et al. 2007) . It is only based on analysis of data in Spain academicians have been successful in establishing that some firms -mainly small and operating in low technology sectors -might not have engaged in R&D activities in the absence of subsidies in Spain.
Considering above results, it is crucial for the GoI to carry out studies to first identify major industries with potential of increasing R&D investment and to identify which among these industries are likely to show a substitutability (crowding out) 8 effect towards a government 8 A substitutability (crowding out) effect towards a government subsidy or grant means increasing government contribution will decrease industry over all contribution whereas a complementarity (crowding in) effect towards a government subsidy or grant means increasing government contribution will increase industry over all contribution.
subsidy or grant and which are likely to show a complementarity (crowding in). Further in order to identify the potential of government investment, GoI is required to collect more data in the given context.
c. Entrepreneurship as a part of science curriculum
Emphasis is being given to promotion of entrepreneurial space in science in Europe and other developed nations. For example, the Entrepreneurship 2020 Action Plan in Europe, which aims to provide education and training, to better entrepreneurial environment and to develop entrepreneurial role models, is under blueprint stage to enhance the European growth dynamics (Entrepreneurship 2020 Action Plan, 2015 . India is also realizing the importance of entrepreneurship and is reviewing the draft entrepreneurial policy.
This draft policy highlights that Entrepreneurship Development Cells (EDCs) have been promoted in the engineering and technological colleges. However, only 80 EDCs has been sponsored so far across India. This new policy once implemented will be able to incorporate entrepreneurship as a central component of education. While this policy is giving due attention to much neglected aspects of entrepreneurship, main challenge still remains the time it takes to implement these policy.
Earlier as well, in 2000, the University Grants Commission (UGC) of India emphasized on a curriculum for undergraduate education in entrepreneurship and distributed it to universities and colleges; however, only small number of colleges could actually implement it. Some of the deadlines as documented in the draft policy are over and some are approaching faster (Draft National Entrepreneurship Policy for review 2015). A quicker reaction on the government's part in promoting entrepreneurship can be one key asset in India's development.
Conclusion
Science, technology and innovations have been central in the growth and development of India in the past few decades. However, India has lagged behind some of its peer countries like China and Brazil and the pace of catch-up still falls behind the pace of these countries as reflected by India's low comparative performance as shown in GDP, GDP per capita, population, fertility rate, mortality rate and life expectancy. India is already placing emphasis on strengthening science, technology and innovation. The efforts are indeed reflected in the high productivity data for both total factor productivity and labour productivity in However, India has lagged behind some of its peer countries like China and Brazil and the pace of catch-up still falls behind the pace of these countries as reflected by India's low comparative performance as shown in GDP, GDP per capita, population, fertility rate, mortality rate and life expectancy. comparison to Singapore. At the same time, it is observed that the entrepreneurial activities in India are on the decline, a situation that is likely to slow down India's catch up process. It indicates a requirement of government intervention
